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ra^HOft OECAAHOft KOJ10HHU 



(57) H»o6p#tvHMe othocmtc* * cftooo6*M* 
npMM0iueMtfM Ann iwnpaMcnnw At+op«*- 

pOUHHO* OfiCMMO* KOMHHW B He$T*WUX M 
fftOOMX fjXBjisKHHaX, UCOblO U30GpereHU« hp- 

awc* ncNMbmimM wM*Ki**HC>cm twnpar 
neitws Ae^opMi»po«9HHOfi p«c*A«ofr 
xojiohhm. A*» ™> ro * odcaAHY»o *oMHHy cny 
ctaoT. «Q40Hwy tpy6 c ntopaa/i**ec*oft ao- 
pMMpyiomeA ronosicoft (AH floA*** s rpyfiw 
xsUfKDCTfa nan pa&awfM f&*nen*** M nptAia- 

fif nppm, tunpopntewoio riacrica. npuscn tu 
«a*A0* craw*" ffpOwWAJiT nepeMeiikeH*e 
cojmotw TW& C flf won* wnpwaeMoro 
yHpctw C K**y»«*P* npw pafiewen Aaaimiww 



H9a6p«.TOHK«r. otmocktc* « cnoco&a*, 
np«**M*ew«w an« nMcwuauKw cm*th» o&- 
caAHt^K ttqflpuM * cK»a*w«ax tie^rrftifo* w ra- 

'^>BOA onOMMtUAWHOCtK. • MJWWOCm Op* 
pa6oT3X no W wt anwiOMy PSMOHTY oOcaAH«x 

Kenvio H3oep0TeHwn awumrc* nowwr 
mm* eWMCTH»HocTw **npa ****** a«*°P*"- 
paaawHoft ofecAAwofl kaaouwu. 

Ha $wr.i *3o6pweeNa xonnaMO»*a. our 
meHHa* b o6caAHy» KWioHwy hh*c b*op»- 
npeMoro ysacrca n coctoxi11»» Hi 
rHAP*AAt"*CK*ro p*ctti*pwTe*» ■ **Ae n*A- 
paeniwecfcoA AopwpyiomeA rwoiw^w^ 

Tp»HcnopT«ofl KanowM Tpy6 m K*anaH0N A** 
Cnytea *wAfcoqn* h3 Tpy6 npw nafl**Me *OMno- 
hobxm vis cuaaxHiiu; Ha p*f.2 - pa6ora *op- 
MKpywm©* touobkm s Bwnpae/»*e*«oM 
ynacm; na <Ptir3 - paap©3 ^opf-^pyo^ 

rQHOBKM, 



CnocoO •Hnpi*neHWA*4 > °P MW P 0 ^ MM0 ^ 
otfCAAHQA xonotmy ocymecTB^Hwr cnaAV«- 

tOH!4O6pa30M« 

CnyocoiQT ic •unpwwaMo**' y^acr^y 1 
ironowy TpyC 3 c $opMMpyioiA£* f«OB<oA 2. 
noAMT • wwiOMMy Tpy6 3 jkhakoctv ooa P*o°- 
mmm A9M*«**" ti4tpOH>BOA^T nepm«uieH»i9 
koaohhm w6 3 XAOiib »Mnpa»flii«MPf o y«CT- 
u a npouecca pafiwero MMitna. npw«*BM paeo- 

Ml«ft UMKI1 rtpWMOMT CT9AHAW>. 8 H» K3^0W 

tT»AN^ npp>»3PWT nepeMeu4en»e koaomhw 
tpv* «A^b ifcinpawiwaro yw,T*a c*fn>y 
anepx npu pa&OM6H aw*h*h a rwApawiwM©- 
c«oA ♦opMiiPYloMW* rpjio»ice. 

Cnoco6ocyuteCTMRK)T CACAy«om^M o5pi- 

JOM* fc 

05c3AWafl KOilOHH* AM«MOTPOM 146 MM C 

TtmiiiMHOft cywmum 10 mh CMBTji Ka rfly6wne 
1200 m. Martapnavi 66c*amo^«c/iohhu cTam> 
rpyfinnnpoHHocnfA(^-'65OO <crc/c ^- 0 ' " 
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mm onpdAenMfiu HanpoxoAMHOcrw & o6caA"o* 
kcmiohmc Ha r/iy6*Hd 1200 m. nafly^M/iH not*A* 
icy - wa6noH He npoxoAHT. UJa&ton am*"*t- 
^om 118 mm npoxOAur. XbctkkA raOapm 

flUBT 1 1B MM. 

YCTawOBHAW pa3A»M3KAH»R CeKTOpOB 4 

<VopMMpyiouieft cdaobkw. AnaneTp ux paaAw- 
metrw-fto''*'**** coOTWrctooflAtv •Hyrp«HM«- 
My Apanerpy o6caAwoft ranoMHW ot a»9M*tp& 
116 mm AO AwaMerpa 126 mm. 

<pof>MMPY»maa ronoBKd 2* Hacrpoe* km 
m» 3aABHHw« MBKCHMJ/HiH^ft A*«aw*iT> * pac- 

U)Hp«HHOM cOCrOWUM, CO0TBeTCTWO«lMH MO- 
MMHaflWHOMy AMBMBTpy oCCJtAHOft KOAOrtHM* 

oftycweTtR km** oHittrro ysacnta. 

Onp«AC:iift»T ycMR*». coaAaaat«bie cex ~ 
to pami 4 ^opMHpyicmidl roffDtt* Ha a wyTp an- 
nua Awanorp ofcaANO* wwohhw S; 

P*3.14 -7.1-10- 129-26800*. 

TAt D-7.1 c*-r nwyrpawM** wm^tp Pew - 
hobo* ynnoTwwt*n%MoA Man«Tu ooa cexro* 

L » 10xm - Aflwa peawtoaoa vnaorH*- 
TOA^HOfi MamteTw; 

P - 120 trc/cM 2 - pafioseu Ha6wro»wof 

AatUIBHM* KMAKOCTM ft rOBOBDB 3. OOffTBC^ 

A«HHoa tejtwieexo* xa^ampHcmaofl* 

Qnp«A^a«0T yftftfwoe jponemta, boms* 
bmmoo oexTopaw* *onoaicw 3, no aHyi-pawna- 
My AwaM^rpy oGcoaho* iwvk^mm; 



Adiee. c6poc** A»»*0H«t AO ny/i*. onjr 
cxaior jcOM.TOtoscy c q>OpMWpyiou*«A »Ofiewofi 
2 hmpko cnararo ysacTna 1 m coacptt**** bto- 
90* npoxoA " COOTBeTcraeMMo TaMce TpeTW* 
6 npcxoA CMHjy aaapx. ♦•"CHpy* no mAW 114 " 
HeeicOMy MHAWtaiopy eaca (H4B) occawe 
fpyax*. 

nonyseHHwe oceeufc HarpyaKU cwi^u a 

10 AHanusHpyn oceawe Harpyaxw. utmch3>ot. 
hto tiocne BTQporo npoxoA* oh* cHwawnwcb 
••a 16% • no cpaa*eww» c Mpawn, a nocne 
TpeTMva nponoA3 - na 35%. 

Oahako, HamKa« nap»^ npoxoA. *o*rto 
15 co3A«»*rv #oOwroHHOCAaa/i«Hi^ arnApa^it- 
seoco* t^pMMpyiotudA roaoaict m 6o*bwe 120 
'cm 2 . 3to orpaa%fTca na b&mhhhc xomtw 



xrc/e 

tHW« h oceaux warpy3W. 0«n BoapdCTyi, 
OitAP a* toapacTWUoM ocaao* narpyaicM no 
20 HAS. nenb» Aonycicam». vto6m ee ravwiHa 

• npaawcMW 300 kH AonontwrenbHO it bbCy 
Tpy6 Ha* icoropint dhytt^a «oHnoHoai»c $op- 
MHpywwd rORoanoM, tw kbk «o?w»icaeT 
or«atHom nopwaa rpy6. 

2ft . Echh oc«fo narpy^ca npM&/n«ka<rTw r 
aroa wiwmwai Hao8a«A»wo cw«*itt 
toHHOO oaaneHMC acnuKOcm a ro/rcwe 2 a npe- 

• Aeaax or 15% (7r H npoAWWC**^ npaTJwejty 
eHMay aaeppc Mapea watwA ynscTcx, 

30 cmc«eHi*e ocaewx tfarpyso* np« oobtop* 
hwx opowflfw rew»**K 2 cBMA€TC*wcT»yar o 
tom, HTO CMime o6caAHoa KWiohMu yctpawo- 
trrc*. npcncyuiHocTh'iio kqaomhc aoccrawaB" 
itMaaaicit 

aaaoO 26800 3^ Oopwyfla H3o6peTBHua 

tfT[v M ^ ag 314'ia*6 'S * Cnoct*auopaaneMM«Ae4«pM l fpoBaHHo<4 
^ o6c«Ar«o<i «OflOHHb., aw^aicimMfi cnyc« it bu- 

1 14l0Krc/cM * mm tpy6 c rwaauneocMM pacutHpHTa^M. 

40 nqga<fy • ^py*" WA»ctM no» pa6oM*M #>b- 
****** m nepma«i»aHi4a koaohhu Tpy6 ba?wh 
Munpawmworo wcnca a npouecce pafioMafo 
HH»a.oYimH«iQWHflc« t«m- wj.cnenwo 
* noBUttieHM* a4>4>awuwocTM awnpa«ft€Miffl 
45 Ae^opMMpMaHNOA oGcoaHOm rcMfOMHu. b xa- 
hcctbc tHflpaBmwccora paCumpHTefla nc- 
nonvayiOT niApaa»t«Necicyo AOpH>»py»inyw 
rwioary. npweM poGp^MA mwi npo%faaawrr 
cthahAho* a Ha jea*jpa ctsa^h npo«sooA»T 
60 «cpo-citte>«e «womhw tpy6 eAon*- »wnp^ 
iiseuoro ynacTM on*»y aeepx npn paBoMBM 
AaweHKM m niAPattatnecKoA AOp«*%py»cmoM 
fOnoava'- 



r ac (X* * 12 tm - wyrpawmfl waMcrp noae^- 

XHOCrefl XOHTSICTBi 

T- 0,6 cm - awna noMTaxra caifTopoa. 

TiWtM o6pa90M. ynwiMioa Aaaaetcue. co- 
sAaaacMoe oecvopaniM no fwyrpoiweHy am- 
Metpy o6caAHoA KOnOHHW. cocraa^acT AO 

40% Or. 

noAAaP*Maa* a romwxc2 pa6osee naoir 
TOHMOB Aaa/ieHtfe, paaHoe 120 rre/tM • Tanyr 
iioavomhimcom rpv«w 2 aoftpx m coaopuiawT 
napmuft rpoxoA ^opMatpYioiueA roiiOBKOA Ha* 
pcj cMflruVl ysacTQX 1 oOcaAHo^ KQAD9WM« 
cosAaam na o6c*AKyio icon on ny xoHTaxmiM 
w ocaab* narpyavM. 
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(54) A METHOD FOR 
STRAIGHTENING DEFORMED 
CASING 



(57) The invention relates to methods 
that can be used to straighten deformed 
casing in oil and gas wells. The aim of the 
invention is to improve the efficiency of 
straightening deformed casing. For this 
purpose, a string with a hydraulic coring 
head (CH) is lowered into the casing. 
Fluid at the working pressure is delivered 
to the pipes and the string with the coring 
head is moved along the section to be 
straightened in stages, where in each 
stage the string with the coring head is 
moved along the section to be 
straightened from the bottom up, at the 
working pressure in the coring head. 3 
drawings. 1 table. 
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The invention relates to methods that can be used to repair collapsed casing in wells 
for the oil and gas industry, in particular for major repair work on casings. 

The aim of the invention is to improve the efficiency of straightening deformed casing. 

Fig. 1 shows the assembly lowered into the casing below the section to be straightened 
and consisting of a hydraulic reamer in the form of a hydraulic coring head with a valve for 
filling the work string with fluid and a valve for draining the fluid from the pipes when the 
assembly is lifted from the well; Fig. 2 shows the operation of the forming head in the section 
to be straightened; Fig. 3 shows a cutaway view of the forming head. 
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The method for straightening deformed casing is carried out as follows. 

String 3 with forming head 2 is lowered to section 1 that is to be straightened, fluid is 
delivered to string 3 at the working pressure, and string 3 is moved along the section to be 
straightened during the operating cycle, where the operating cycle is carried out in stages and 
in each stage, the string is moved along the section to be straightened from the bottom up, at 
the working pressure in the hydraulic forming head. 

The method is carried out as follows. 

A casing of diameter 146 mm with wall thickness 10 mm has collapsed at a depth of 
1200 m. The casing material is steel of strength group D (a[illegible subscript] - 6500 
kgffcm 2 , a y = 3800 kgtfcm 2 ). Using a gauge of diameter 124 
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mm, it has been determined that the casing was not passable at a depth of 1200 m. Landing 
was achieved: the gauge does not pass through. A gauge of diameter 118 mm passes through. 
The hard clearance of the forming head with respect to diameter is 1 18 mm. 

The parting parameters of sectors 4 of the forming head were established. The 
diameter of their parting should correspond to the inner diameter of the casing, from a 
diameter of 1 16 mm to a diameter of 126 mm. 

Forming head 2, adjusted to the specified maximum diameter in the expanded state, 
corresponding to the nominal diameter of the casing, is lowered below the collapsed section. 

The forces created by sectors 4 of the forming head on the inner diameter of casing 5 
are determined : 

P = 3.14 -7.1 • 10- 120 = 26800 kg 

where D = 7.1 cm is the inner diameter of the rubber packing ring under the sectors; 
L = 10 cm is the length of the rubber packing ring; 

P = 120 kgf7cm 2 is the working excess pressure of the fluid in head 2, confirmed by 
the specifications. 

The unit pressure created by the sectors of head 2 over the inner diameter of the 
casing is determined: 

26800 26800 
n-D in -l "314120.5" 

= 1410kgffcm 2 , 

where D\ n = 12 cm is the inner diameter of the contact surfaces; 
/ = 0.5 cm is the contact length of the sectors. 

Thus the unit pressure created by the sectors over the internal diameter of the casing is 

UP tO 40% Oy. 

Maintaining a working excess pressure in head 2 equal to 120 kgf7cm 2 , it is pulled 
upward by string lift 2 and the forming head makes the first pass through collapsed section 1 
of the casing, creating contact and axial loads on the casing. 
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Then, releasing the pressure down to zero, the assembly with forming head 2 is 
lowered below collapsed section 1, and the forming head makes the second pass and 
accordingly also the third pass from the bottom up, the axial loads being read using a 
hydraulic scale. 

The axial loads achieved are summarized in the table. 

In examining the axial loads, note that after the second pass, they were reduced by 
16% compared with the first pass, and they were reduced by 35% after the third pass. 

However, when starting the first pass, excess pressure in the hydraulic forming head of 
even higher than 120 kgf/cm 2 may be created. This is reflected in the magnitude of the contact 
and axial loads. They increase. When monitoring the increase in the axial load on a hydraulic 
scale, its value cannot be permitted to exceed 300 kN above the weight of the string on which 
the assembly with the forming head is lowered, since the risk of snapping the string arises. 

If the axial load approaches this value, it is necessary to reduce the excess pressure of 
the fluid in head 2 within the range of 15% ay and to continue pulling from the bottom up 
through the collapsed section. 

Reduction of the axial loads on repeated passes of head 2 is evidence that the collapse 
in the casing is removed, and the productivity along the string is restored. 

Claim 

A method for straightening deformed casing, including lowering a work string with a 
hydraulic reamer to the section to be straightened, delivery of fluid to the pipes at the working 
pressure, and movement of the string along the section to be straightened during the operating 
cycle, distinguished by the fact that, with the aim of improving the efficiency of straightening 
deformed casing, a hydraulic coring head is used as the hydraulic reamer, where the operating 
cycle is carried out in stages, and in each stage the string is moved along the section to be 
straightened from the bottom up at the working pressure in the hydraulic coring head. 
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[table and figures under columns 5 and 6] 



Work interval, m 


Minimum axial forces, kN, after pass 


1st 


2nd 


3rd 


1220-1190 


155 


130 


100 



[see Russian original for figure] [see Russian original for figure] 



Fig. 1 Fig. 2 
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[see Russian original for figure] 
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